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fPM, l i ie certif y that I hare received aa accouatlag frca HCULTRA 
&^»»yrojaet X ^3 f<g the period 1 Jaauayy 15^3 • 22 October 19^5* B»* 
eccoufttifig reflect# expa&aes 1 a the aacuat of $39>®23* 2 5 the re- 

»«<«<» ? pit bAlaaca of 439,836.00. g» realdu&l balance of $12.71 
»hould be vrittea off m belag laproctlolo for collectio n or detailed 
aeceuatiag.; 

fhe stat oaeat ftftd payaeat certificate S'® will be retained 

by 'JKD *ad will be sad® available for review la TS> If accessary. 

% certif y that satisfactory services rcpreae& tcd by the accouatiag 
have beea received aad that to the test of ay teavl?t&> &nA belief tbo 
fviBda expeaAsd vere f or tb »s purpo ses au thorise! by the p roject ap proval. 
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Filter apparatus 

Cultures i 

Flasks, stoppers, syringes, etc. 

Repair on Vacuua puap ^ 

Test cube aise f 

Service o n a Sartorlus Balance 
To te l C o nsumable Supplies 
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, 81 Januaf j , 1964 


MEMORANDUM FOR 


SUBJECT 


.. »^1mKULTRA ? 7 Sub project No. - ^JM3L 




' ; under the aut^ dated 53 April 1953; 

from the DC I tothe DD/A, sadthe' ext^ionofthie authority ia sub- 
a ©q U « a t Meaogaad^^ ** «* . anc L .$26,8pp.,0(L- . 

of the P^eet M reTRAr- fu nds have ohligated^^cove- tne^ 

subproject *3 .expense cer.t.er^i^x 3 J 0^03 




Concur : 


AShjx, Chie^ 


•MM 


ifcd TO” 


D&B - - 


Concur ; 


APPROVED FOR OBL 10 ATI ON 
OF FUNDS: 
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uuci , »- 


Date •„ 

Distribution: 
rs t» i <f ft. 1 


— -Vi -ires 


GROUP I 

Evcludrd frosn _autc- 

BJ j. t is do *7 i‘> ST a d 1 ft S 
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MF told ne he discussed the,^__ 
iitte $18.30 unexpended bnUneere/leetedJn tho 


accounting JOS' *”'** V T *Z Z~S+r.~*n+ veal" 
end^t cwried forward to the next grant ^ear f 

*.?vl s - >*£■ ’ -■ — ■ « . .- • ,-. *.* - • • -. ■>* * -• • 

jr ' ' 


- : ' J'7X %“*■-?}•'$ 2 ' period^ would be extende d 

^<Mw3o^i9e&, 

:iv; ^ ^ the'ooportunity to expend in the_ iiel4the $ 
residue, a«:reauefi.lCJLiJkJ& b ® Jamiary 
^ ''-r.- ^letter froaS 


(the original of this 

Eh)., 


lette r fro 

1966 let ter iroci the period 


to* 7<MV. telp i* the iirst itea.: 

' "“""" '" "**' ' ’ 
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PROJECT CRYPTO 
GRANTEE 


: MKULTRA #143 


PRINCIPAL INVESTIGATORS; 
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DATE RENEWED 


; 1 January 1964 


During the past year, the investigators have studied a 
total of 57 com pounds for^ their capacity to stimulate bacteria. 
These 57 ccmpcunds consiste d of 34 phe nol s, 1 3 am ines , 5 alde- 
hydes and ketones, 3 quaternary ammonium compounds and 2 un- 
class i f ied chemicals. This s tudy has shown that the phenolic 
chemicals are the best com pounds f o r s t imul a ting bacteria. Of 
this group they have noted that Q- phenyl-p h en ol , p-tert-but yl- 
phenol and nonyl phen ol are the best comp o und sstudied so far. 

They have been able to produce as much as a four-fold in- 
crease in microbial growth usin g t hese compounds . — Th is de gre e 
of stimulation is not as g reat as they had hop ed it would be. 
For this reason, dur ing the past three weeks t hey changed their 
line of approachzto the problem. 

They havs p r oduced a product consist ing of phenol t casein 
hydrolysate , yea st extract and pe pton e w hi ch has a much grea ter 
stimulating capacit y. It a pp ear s tha t concentrations as small 
as 50 ppm will give them a consistant 10 fold' increase ingrow- 
th. The dete rior ation o f the cutting fl u idn TSzgreater in three 
days than they have ever observed in their studies with th ese 
products at anyztime. I n addition , as yet unpublished inform- 
ation from this laboratory i ndicates that this produce should 
neutralize practicall y zany^knowh biocide that might be added 
to cutting fluids. 

It is bel 1 eve d' x t h a t t he y have arrived at : a point where 
dynamic progresscan be anticipated. In view of the high pro- 
udc i t i v i t y and promise of r es ults that w il l bg of di rect be ne - 
fit to the oper ationalZaspects^^f DDP . It will be the purpose 
of the renewed project to combine the two prin ci plesof ba ct- 
erial gtimnlatio n ( the u s e of sub effe ct i ve concentrations .of 
inhibitors and t he use of n on-s pecific protect ive c orappu nd s ) 
to determine the ul t imate stimulation^ to be expected in cut-, 
ting fluids More empha sis will be given to actual degradative 
proces ses ratheg^t han stimulation of growth perrse. : I n add- 
ition^BBHH^Hpfcas agreed to investigate microbial fouling 
of diesel cooli ng systems in conjunction with: his other work— 
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Project Title- 


Item Classificatio n UpcI S 88 ifled (Data) 


Project 


Crypto C lassification .. 


^classified 


Branch Project No- 


Project Engineer 


Contractor 


Contract No 


Task No 


Ff 63 
Cost— PY-64- 


$20,629.44 


Completion 


Purpose: The bbjectiv* of tb^f irst year was acaiemd,_AOPK|Mi T |2 
the stimulation of soluble-oil degradation was proved feasible. In 
addition a system for nega tin g microbial inhibitors was developed. 
These two accomplishments appear to be the first significant ore ax- 
through for microbial de gradation of material s. T^is planned to 
study further the limitations of these approaches and their applicat 
to a varietyrof practical situations during the. coming year . 


Status: Performance hasL been excellent. 

ations . Current in f iscal matters. 


>rogressed beyond e xpect 


Reauirement: Generated by undocumented requestsfroraDDP. units and div 
isions as well as necessity'for TSD to maintain a quick delivory cap 
ability to meet anticipa te d future operational needs. 




4 . The co st of this prog ram fo r the second year is 
$20,000.00. To this sum must be added $800.00 re present 
a four pe r cent s e rvi cecharge to t he 


TheJ^|^ill function as cut-out and 
cover for^this: grant. Th e cover title of the project is 


ranch 





DRAFT 

8 January 1964 


MEMORANDUM FDR 
SUBJECT 


: THE RECORD 

• IffiUtTRATT^uUpWj ec 143 


1. The purposeof subproj e ct 143 is t orcontinue support 


of the work of 


at th 


on an appro jachto microbial 


deterlorationof materials. . 

2. Durin g the first year a system was develop ed which 
allows a 10 fold stimulation of the microbial deterioration 
of soluble oil coolants (as a ty pe system) u sing extremely 
small quantities of Active material. In addition a system 
was found wh ich ap par ently serves to inactivate most micro- 

X 

bial inhib itors in such a products This was muc h more of an 
accnwpiishment than was exp ected. For t he coming y ear it is 
planned to explore the l imitations of th ese ap proaches as 
they apply to cutting oils and other petrol eum based products 
It is hoped that these techniq ues w ill X ap pl icabl e across- 
the-board to all sabotag e or harassment sys tems i nvo 1 v i n g „ , 
m ic r oor gahlsmsxpromo t i n g a more de Xly e r abl e p ac k a ge t o t h e 


operator. ! 


cleared through SECRET. 


principal investigator,: has been 


HAK 9 i~ 


-Bjjf anu ary 19g4~ 


MEJlDRANDlTil FOR : C/TSlPZTiVS^ 


SUBJECT 


k >. ; MKt r LyfiA 7 ^SnbWai 7 ic tr gp^. 1 43 


. Under the- author! ty-'CT ant.4d--ln^h^.^g8%orftnd aKrdnted:--iarai?r : il ; :. 1953.. 
from tho PCI to tha DD/A , andTths ekfce csfpc of i^-autho^i.v^i o ■»•».! t- .- 
s e q uor. t seaor 3 BdavrSSSjproj J Q[3 ' has h?nr, apy rovAdi^- and = $20^78ppJTO^*“ 
of the oves'-ali gro.f^t^MKU£TISttrfur«d3Z5.a 

subproject ’ & exjif®^c^^st^l’tBS^fiSrgdCIteIjco3<H:cen=;?'^4l25^13aC!i^3902 


* **- \ 3 /.* 


j£«o 


APPROVED ? 
OF’ FUND 


Distribution: 
Oris & 1 


J 4ddre$S4-&- 


GROUP I 

Excluded' from auto 
as. v. i c dova sr a <H no-' = 




s 


During the past /ear we have studied a total of $7 compounds for - thei r' -- 

capacity to stimulate bacteria. These $7 co mpounds consi sted of 3 h ~ 
phenols, 13 amines, 5> aldehydes and ketones, 3 quaternar y ammonium 

compounds and 2 unclassified c hemical s . Th is stu dy has s hown that the .....J 

phenolic chemicals are the best com pounds for stimulatin g bacteria. Of 2 

this group we haTernoted th^Q^h^l-phendir p-test-b^ 

sec-butylphenol, : dodecyl pe hno l, 2 ,U-dlmeth yl -6-test-but yl phenol and ' 

nonyl phenol are : the bestcoff ffounds studied_so far . 

We have been able to produce as much as a four-fold incre ase in microbial - 

growth using these co mpounds. This de gree of stimulation is not as " 

great as we had h oped it would be. For this reas on, during the past - . 
three weeks we changed our ll neof a p proach to the problem. 

We have produced aproduct consistin g of phenol , casein , hydrolysate, ! 
yeast extract and pe ptone which has a much g reater stimul ating capacity. 

It appears that concentrations as small as 50 ppm will give us a consis- 
tent 10 fold increase in growth. The deterioration of th e cuttin g fluid • 

is greater in three da ys than we have eve r observed in our studies with 
these products at any t ime. In addition , as yet un published information ' 
from this laboratory i ndicates that this product should neutr ali ze prac - 
tically any known biocide or stat that might be added to cutting fluids. 

We feel that we now have arrived at a point where wecan make some dynamic 
progress . During the coming year we ho pe to; 

1. Study additional chemicals and media products for the ir stimulatory 
capacity. 

2. Determine the best ratios of the media com ponents and generally 7 7 

improve the formulation ^^- 

3* Determine the effect of the formulation on other petr oleum products. 

U. Determine if the formulation has the capacity to neutralize anti- 
microbial agentST^ ~ 

$. Begin work on howthe formulation stimulates microorganisms, - r— 

6. Determine the effect of the formulation plus urlheToh microbial growth. 


I believe these points cover the main objectives for the coming year. 

Kindest personal regards^ ~~ 

Sincerely yours. 




PROPOSED GRANT COST 

A. Principal Investigator (£ time) 3 990.00 

Full time research assistants * 9417.00 

B . Expendableequi pment and su p plies 2560 .OO 

C. Taking reports, pa pers r etc . 700TO0 

D. Overhead (2C$) 3333.00 

; . TOTAL 20700030 






5 September 


Brancli 


Category: 


V: COVER T ACT ION SUPPORT 
Sabotage ,., 

(formerly :IIIb) 


-C lVis ) 


v"v ■ - _ *• ■. -i.: ,V; ■- •*- ~ ; Httpi nasi f ied (Data) - 

'v-’-CV •. * **-r ,: ' - a ' Item Classification • •, ••■'.■ . --t t^ - tf-. -- # - r * 

Project Title_^_-_. _ :L; - • '>"• •' 

• ' 1 £ *\ ' -t, '! 4 “ ■£“ *'■ "• .-<*■ ; "f- _ - ’ * "• .. C-. .•; * ‘ •' - “ ' ’* '■■* ’ * ■* 

O. i t-,,**' ^•••N.i'A.f ‘I " ff Jproiect Engineer. . 

Branch Project No . . ... ;. . , .• — . ? 


Contractor— 


Contract No- 



•n;a. u ^- v 


Task No_ 


:•:: n. A. 


t MXULTRA -■— -^ - .Date Initiated, 

Cype of Contract— a— — , ^ : . 


Fanuar 


/ v / $ 20 , 629.44 


Completion Date 


♦ : 1 y° ai 


* 'to investig ate the PO tc,Ual of a n» 

■ ^L;^r;°aPPl^anon So^ativ. P— 


X •■ ‘* 1 : 


Status: 


Coft’vactor ha,, developed a ^S^tST 

Will n o\y a ttem p t to app!y^ Lt on sra a ■ sc * ' 
fisqal l etters - 


1*—: . fo°L?S?=iS i » S ,uick 


payaoie 
in the 























FACItiT-IES '■ 





Sand can place the following equipment at the 


of this project! 


Balances^CSar for | us /etc. ) 


' ~ - 'T-Jf * 

./»■*. ■ ■■-■•■ V 5 *’ * »Vv -‘v y 


,■ ,:- Ui fra-centtif uge y/f y/y r y ■ •-* •,•'• :.}••'•• . 

?„7.y. Ra thTOh-r/'Soiii.c^Os.cJ I lAtoryA r i'-$v’ "•; 'iv£': "* */ •.. ■■•■’■ 

Mickle 0 is integ rator > ; - y. 

Centri fuges( refriger ate d. Sorval , International , ill tra-centr i 
~ •' • SpjnTO # .7etc' ? ) . v .. yy .y ' y. . <; y: 

- * Sharp l esTSuper Centri fuge/' \ - - • ; - . . . ; . - ' ' , ' f -y 

V J Beckman 0TJT60 Spectrophotometers 

• Beckman B • - 

- Coleman fphotofl uorometer ‘ '■ = 7. 


fuge, 

V% '' ’ ‘ :/ 


: .Refrjgera ted Warburg ■ 
; incubator sz?yy-' v * 


• . - o-tr-Vi ■ 


^Research pH Meters \ 

/ Shaking ; l ncub.ato’r s 

Kjeldahl Appaeatusyyy 
Colorimeters . •' ■ ; 

Pilot Plant Fermentors 


Chromatography Equipment 

Fraction col 1 actors - r T' / y 

Isotope laboratory with complete supporting equipment 



. • '^t X. ' 2$ .^^wrTr-J'.Jr* •' r -' T * ^-'-’T^^*^^^»'~ ,: * 'f- : •l'*’ . •■«■»•• ■' % , *»*•,< '*1# . ,*■ •* 

o determine if the growth of w 1 crooroan 1 sm s zl'n J :bet'ra 1 cum ~~ ~~'~ » 


-l-l To determ ine if the grow th of mi croo roan i sm s z in petro 1 eunT 
products can ke^mariced ly Jncr ea sed . bylthe addition oflXtibs tatter 
concentrationsfof^ntimTctobial agents. '.■■ 


■ - •• ll' 




1 *' x < 


; '•! ,!> ••" r '£»^’ ..... '-* 


relate to this topic. 






*. * Imshenetski i and Perova (institute of M i crob iol ogy . Academy of^S^-i£ 

1:^ C L^S5®. »_• M ikrob i olog iya f 23 » $3*56, 1 954) found that cui tures. 

of Saccha romydeszeetey ntiae^G aln^^^ I n^t Kh" p ffeskncA'' kf 


: 4 sma| 1 ^concent rations of4HgQ ^ phenol s have much h i qhe r fermen ta t (onl-il 
r^T rates "than - fe cu 1 tures -tha Oav^jioLbeeri_tta liied .. to^_gcowl i hlthetpreVehce^ 
,' of .these compounds. 4 ; As litttelBs Si ppm of HgCl 2 Iccelerates the V / 

' ‘ ~ ^ ■ 1 ^ ‘ ^ ^ ‘ j."- . *r - . ■„ ^ , ... ^ . . "”\ ‘ ' “ * 3_; * * ■ . ' * ■ “* 1 * - * - ~ ’ .-.^7 -* ' 

•■"'■■ A l*Ar(» ♦* » AA A ^ k A A r> TW 4* «•> ~ i.la vIjama U^t ! kL a a.<L ? — — £ if rTT t * ' II ““ '- * ’. ~ 


- ' . p roduc t i on . of .bee r . ..V^Thf^Jwo rkersz be 1 i e ve_tha t this effec t LsLduo 
• v >- to traces of . inh i bi tor i h t he env ironment.and no t b eca u s e“ of Tome 
- change in the physiolog y of the cells. 1 ^ 4 / 


“f*v* . • 


“***•» V«-x‘ • 


. reported that SQTppm oOT^»$-tr fchToro^ ^ phenol couUdLmarkedl y st imul ate 
the growth of becterLla^ih“_emulsi^^ sowe instances this 

compound produced slmostlaZihre^ fold inWease in the number of cells 


in the environment; 


Cl 


found that '25 to 150 ppm of 2,4-dini trophenol increases theoxidation 


of C^i •- Cg, Clo »7 c 12» ^13* C 14» ®nd (J^fatty acids. — The 




increase was asHnachCas 100% and was not associated with an increase in 


>'V 


These resultskimply that two types of ^nrnuUtlwtlinay be 
p roduced by sub ^at rc_ concen t ra t i on s ^o^nbi b i jor s ■ First » a 

metabol ic stimulationmaybe produced where the cells do not increase 
i n number but' t h jVfnetab ot i c ratej s lncr eased. Second , the number 
oflei 1 s [rvthe|Syl rbnmen( ma^^incrgsidjy J' 

;^ema l ns ^ S^l^eer^ither there ] h ® i nd?vJdual 

^rnet^<^l^C ^ 9 ' !nCrea ^ , 

' ln aetlyityi i s may only be due to the greater number of ‘ 

cells.: "' ’’ • : : - \- :>• -'Vi-'".. 


IJNPU3U SH£0 DATA 


have found that ■ 


1 000 ppm^^^^fyl acetate produce as 3fold .increase., m 


the production of^enlci 1 Pn^f^lUiwn 


&num. 


J» I V » ■ •• , 


•*■■' '- .rv ■• x--' 




1 J V~V' 


PLAN OF ATTACK 


> £ ^ t "V s 1 t ha t t 6 f Tg x I cia t i ofT of hydrocarbons may ; ' 

be limited by' the^ate of^ufision of thecompoundacrossthe, ; : 

permeabi 1 i t y barrier. fltSs^ well known that surface active agents 

increase the p»rmea bfV*^ fT^ 

ago jggggj^ developed the idea that the use of surfaceactive 

compounds may increase the access ibil ity of hydrocarbon substrates 

to microb i al a ttackii^ thu^ speed rup^the ox ida t i on of these rcompounds . : 

Due to ^e^era l factoid inc lu di ng lac k of -fuhdsT^this idea has 
never been test ed to any extent. To date, we have studied 3 phenol ic 

compounds. Two of;these compounds produced stimulation and one did 


not. 


We propose to study the jeffect^of substat^c concentrations of 1 




\ the oxi dat ion nf two . d f'f f erel^^ y^hey 1 c cool ant s^aM^one peir^reum: 
type product* ; We ma y also use other an t i m i crcb ial ag ents other 
than those listed ab ove. .; :i; -~r > ! : : - ^ 


.lcVstv 


Pseudomonas wil 1 be used in this! nves 1 i gat ion . The cul tures 

will be isolate d from sa mples of u^TcuUir^^ 




; the- Houston area.- ‘ 

’. ' !• ‘ 3t- <!v^. -£V •-^’v ?-!*•■ ' ■ •**•?»■,':•' V:‘. v -qti »■• V - ’- * '- : \z " ' •■ - ' ' ‘ c v «V ‘> . • 

* -v. -:$£;. *-* . >1% ^ v - ; **»' -* v&, ~ ^ ••*•„•:? 'av s>& 

MEDIA X;-\« : ••- — X- -v—:- . : : “v 

Whenever possible, the orpanisms^i 1 I be ira^talnned in cutting__ 
.'flu! ds - In some i nstaric es conve nt i ona 1 m ed i a sucO s-nu t^r i en t b ro th , 


meat .f nVusVoin j&MtS-; ’;or v ari. 'Tnorgari ic ’ salt's^ medium may; be used in - . .;^ 

this i nves t i ga t ion.;".;- :/-^' ’'-v y. - 5.- : ■ >■■;. : .v'. /lV-i\vZ 

■ ' •-* -V-. ->■•:•. '-v’." ei- -.. K . v .* ^ •'?» /X" :■■ ■ T. '■ -V' 

INCUBATION TEMPERATURE X- '•V'XV > ; ■ •: -/ );. .. :/ X;" •' £ 

,‘ j Al V exper Itnents w i ll be done at 30°C. . The 1 engtji of 
i ncuba t i on per i 03 w i i 1 vary according to the o r gao isffi a^ 

particular experiment. ' ^ • .:• > • v 

CHEMICALS . " X ; . /’ ' ;> 

The best grade of Xdfem? cal obtainable will be used throug hout 

.j . * *■ • *. • "■*. r ' * • • 

this investigation * V X •' ' ;• 

GLASSWARE 

AH flasks; tubes and other glass equipment will' be actd cleaned 

prior to each exper iment. . ^ 

. . 

HYDROGEN ION CORCENTRATTON •• T, ^ : v ' ■ ; ' • ' 

The pH of the env i ronment wilPvary accord i »9 ALib.g^,e^^. c .ylftv- 
experiment.; In general , we wil ljiet the Ph of the cutting jflu id, 


determine the pH of the experi 


INOCULUM ^ "*r. .vl, / .. /. .V. .-:.V • 

*%•'£' -The cel ls used in the ^ experimehts wil 1 be grown on an approprjlte^ 
medium. . They w i 11 be ha r vested a f t e r a suitable incubation per idd 

The cell s wi 1 1 be TI T 


and washed threert imes In isotonic sal ine. 




suspended in isotonic ‘sal ine and uniform quantities ofTthis suspens ion 
wil l be used to .inoculate the tubes or flasks. .1 V 


STERILITY 


We will emp 1 oy s u i tab l e p roced u r es for sterilizing the media 


containing theipetroleum products. 

Appropri a t el^con tr oisl wi l irbe included i n _Mch exp e r i men t . Ea.cfiu; 
experiment wil 1 be done in duplicate and repeated at least once. 


CUTTING FLUIDS ; ;/ •/ ;• . _ 

. | Three d i f f e rent cutting flu ids w ill be used in this inves t i g at i on ~ 
consisting •'•'of [ two chem icaf cool ant s and one petrol eum product. 

S X PER I MENTAL T SCHN 1 0 U £ ~ . ; ; • . I : ;; 

Each cutti hjTf liiTdlwTT T be " "prepared i n ail « =2 5 Id U.u.tlon_ i n tap 
water. One hundred mllldflthislcoolantlwi 11 be placed in each 2501ml TT 
Erl enmeyer flask. The number of flasks used in each .experiment:, wi 1 1 
vary from t ime <■ to t ? me. The i nh i b i to r w i 1 l be a dded ^ to the ser i es of 
flasks in varying concentra tion s. Th e se flask s wi 1 1 be s ter i 1 i zed by 
au tocl av i ng and then inoculated with the test organisms. The flasks 
will be incubated for a per idd lofTtT me (probably, two weeks) in a 


shaking incubator*^ : 

At period i c intervals of about 2 days time the number of ceils 
per ml will be de te rm I ned for each f 1 as k. At the same t ime the pH 
of the flask w j 11 be determined and other b idchem i ca 1 tests (such as , 


dehydrogenase activity) may be conducted to determine the deg ree of 
mocahni tr. mc.t I v t tu " f fTTEK e^ gHv t P enmen t . At thl^e ft d flf the experiment 



the remaining cutting fl uid w jl V be poured ■ Into a vol umetr 1c cyl inder 
to determine theiiqq an tlty Zo f f fee 6i 1 in tfie product (th i s test 
wi 11 be used on the petroleum coolant on 1 y) , The quant 1 ty of free 
oil present is an excellent index of the degree of attack on the 




emulsifier^ 

4 SZ+ 


i f i. ‘ ' : r ; 

; 


In add! tldb^Warbu ^ I b e co^^^ i ov V 

stimula tory concent rat i^^de^ rmi n^^t(n ; the grow^hlexpeden tl'.tjb ;; 
e<itabfYsh^th^e ff ecF^f ^he ant itnfdroblal ^ y a gentlon oxygen uptake. . ^ 




; ; Y j'We will. study as many compounds as possible during the year 
period of this g rant. In no case will thi s be less than twenty 

. •' '§t~> -£* v * ' vV: ^ 

-v^ r ^ five ‘compounds >; \?\v 4 : .: ^ r . ;. 

• ' ;\-4 .^:'~04£ :v;_ -rUg ' 




- if- - 




tSYi 




